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fs| (57) Abstract: A protective circuit unit (52) is a composite body constructed by mounting a plane-mount type PTC thermistor (49) 
together with a protective IC (45) and FET unit (46) on a printed circuit board (44) by soldering, such as reflow soldering. The 
plane-mount type PTC thermistor (49), unlike a lead-equipped PTC thermistor, makes it unnecessary to form a circuit by connecting 
the lead terminal to the negative terminal or printed circuit board of a square element battery (41) by bending or electric welding, 
and can be mounted on the printed circuit board (44). As a result, variations in resistance value caused as by bending stress or 
high-temperature heat stress can be eliminated. And, the degree of thermal bonding to the element battery (41) can be adjusted by 
the arrangement of the thermistor (49), making a variety of control functions possible. 



wo 01/99211 Al lllllllllllllllllllllllllllllllllllllllllllllllli 



(57) milfl: 

'^TU- K2B5^(Dtt(f*PX-^mmj§J$(Ccfc-:?Tft?K^m^4 1 (D^m 



wo 01/99211 



PCT/JPOl/05332 



1 

m m m 

5 

10 nm^m 

'^^mmiz^:Bm}^ny^it.<^mw-7 -57721 n^^mizm^ 

±®(cfelt§i>i®ia. 0 1 0 B(i^g&5|5(7>m7fe/^^y^^D^gp■eafe•5'^^- 
m^ 0 A. 0 1 OB (cfeuT. m7fe/t^>^ 1 2 i^m 1 
■7"u--tr;u) 1 . m2<Dmm)^4 . u- 7x?^e/d:u. 

^5 <hmSli^^6;&^^(te.nTU'5o 'J - P T C -y- 5 ^^tJ' 7 

(i->t^(D^^U- KiCcty V mi (Dmmm. 1 OiEtl^^^2 <i:m2(Dm 



wo 01/99211 



PCT/JPOl/05332 



2 

=?■ 5 t}^^mmmf3:m}^.^i^ij ii^-rf^isb<Dm=Fn i o, i i ^uTc^'g>o 

^muf3:t)ii^mm-t^o mi i Aitv-\^H^ pt c-t)--5.:^^(D± 
mm. mi i Bumi i a(7)a- A^^(C7aoTtjjiTL;tii#(oifr®iii 

5 X$>^o m 1 A> mi 1 BiCfcUT. U - P T Cit-^Xt^' 

1 5> (i/ttU P T en 1 6. Tttgv P T CJS 1 6 COPI® (C 

U^'U-H5ra^1 8 (D — gPchTtt U V P T CJl 1 6 i3J:£/^«*l/i 1 7 

10 JU±(0cfcp(c^i^$n>t'j-K#^PTc-ti--5XiS'<h. m^(Dm 

mi 1 bcotHU y-PTC^i 6(d:. Tlty x^^uy/jrdfa^^g'Sttfli 
<!: V ;»3 - > ^ y /j: ^ <D ^ m Jia ^ <h ^ 6 ^ ^ $ n T t \ -5 o 

/^(i{gT) r^^'i4^=bOc ^cDTftg^pTCJii eimtliii it 

U-K1^^1 8;&^67S:'5 U - P T Clf-^XtS' 1 5 (i. CO^I^ 

20 ffi ( 1 0 0 0 o^mm) izi^y h-t^o $e(c. -y-^^:^ i sum 

ffutiyxmmx^^o mm^ommizmuxit. >':^i^^iz 
cfc^^TTcc^jsftifiicky 'fei^c\iii (Ttomifimo i . smm) tifs.^tfi. 



wo 01/99211 



PCT/JPOl/05332 



3 

10 mzmmx^^. "torn. —mmi^.^m-DX. pt cv-^x^oi^ 
m^Tif xmmiM<DWM^^^jm< c:<h(Ccky. m<'jmummt)^-^m 
tti^o Z.Z.X. PT c-\)r-^:^^(o^mm<Dnmm'^m.ii[t.. 7=.- 

;Kc: cfc Q TJg*t{iiX?^7c (c t> £ ^ 'It K ^ O =fo (D ;Stt-r -5 o 

;^(c. m.^(omii^j'^v^(omi^\z'D\,\xm.m-r^o 01 0 a. e<d 

7^:^UTii:^Jrciga^n;tliliSi|im<!:75:oTU'5o ZLOWi/^ny^ 
1 2(i. ^0a*l*^^3 <hIEtl5i^5^i^^P 1 0 iSfls^P 1 1 ^ii 

lE^^^^s tnm^^ z \z^mt^d(Dmm'^<Dm^^m.t)mmip.rc[t 



wo 01/99211 



PCT/JPOl/05332 



4 

p T c -y-- 5.7.^t)m^mz^ e> g E,mmizj^-D x. ^(Dmin.m^m. 

morcm^t)^!bmx$>^o ^fe. mm/^y^mmomm^^'pifsiK/s:^ 
ck^iCv n}^m<Dmijim{tx^^rdifi&{,\'b(Dt}mm^n^o -^m 

iZlt. min.mti^4 0 mQJUTT^nf^ 2 0 rnQJUTJ^^M^tlTO-So 

-e^-sx^n j&^it. V :t>m7\kfj:E{z^m^tL^mm^-}x 
mmt)m^mmmm^^izi£i<'^:&.ux^x{,\^o ^ux. ^mmm 
m^nz)^m^m^p^miyfcm^y'<y^(Dii!>mnibmizm^-oX{,\^o 
i:jiT{z'^^<D^m^mn^(ommny^i5J:zs^<Dmmyj}iiz'Di\x 
15 mm^^miyfjitfi^mmT^o 

m>-fe2 5. yu>h»4JS2 8. zf^j>hmR2S(Dm,i<oumm±\z 

m^y^tcUmm l C 2 9 . S2|s:a*|(c(d: 2 HKT) F E T (Field Effect 
Transistor) -e*i^$ti;t F E T=L-y h 3 0 X?^ 6 ^J:'5o :^B^ffi>-tk 2 

ffll C 2 9CDll^®<!:JS^^^®(D^2©||^®±^c(iS^fe/t•yt^7C0gxy 

u - p T c-y--$Xi$' 3 z-mm^(D—utfin^^Mmii^2 502 



wo 01/99211 



PCT/JPOl/05332 



5 

®icjag-r^J:e> (dsee^tiTU'So u - p t c-y--$xt$' 3 
2 8 tmm^tixi^^o m;-feAy^(Diiiy ttjuffliEa^^^s 1 i^fj^ 

ufflmM3B5^3 2^i3iy#(tv (i/u;^#(fr'5o :/v>^mm 

1l3-r€>o ;^(C. EPHiJB^L^Tt^ U-A(d:^>£:(D±(C'lS^ffl I C 2 9 <»: 

F E TZL- -/ h 3 o^l5iy#(t-So *j y n-it/ufszHif^^m 

15 UT:/U > hS4Jg 2 8 I C 2 9 ^ F E TZL" -/ h 3 O^lt 

P TC+J--5Xi$' 3 SOU- H5S^3 4 ^Sm^iSlCcfcoTig^iiU. 

iEmm^2 6{zmmv-\^s e ^mnm^iz^-Dxmm-r^o *k\z. 

20 U - P T C-y--$X^ 3 3(^U- K^^^3 5^(i^7£:j^i^^§„ 

1 2 <!::^/?5U;t|il 1 3 (DIHS&Z^^p JUTfc^O 



wo 01/99211 



PCT/JPOl/05332 



6 

tm2<D F E T 3 8;&^e?&-S F ET =L=Ly h 3 0 <i:> U - P T 

n^'^mizmufctz.^xm 2 <o f e t 3 s (d^- h^o f f (m^ <d 
F ET 3 iitoNVtm) (cu?tmm/^o3iEn^ihae>'&o (b) mmmu 
10 mwif^tuxs nmmmm 2 5 (omKtfii&<:/5:-o fclm^zm^ (OF ET 

3 7(0'f7''- h^O F F (m2(DF ET 3 SltOM'^m) (CUJftSSjJiE 
<D3^En^ihi6-S, ( c ):gll^iftiJ(05S$&fC)^L/T(* F E TZL" -/ b 3 0 (D 

p T cti--s:;^t§^ 3 3(omm^i^mmi¥iz^-=>xm^^^±i^^ji^{z 

15 fypif-So (d)<*ttIe]fi&g#(Dmil&(C^UT(d;U-K##PTC+J-- 

3 3 <D^m'^umWii¥iz^-Dxmm^^^^^±i^^ju{zMmf 

^ o 

#fc. mmmizjz-DX^\^m:i^ti^mmm(Dmi^izMuxit. 2 
m 3 m<D^±nmt/^'Jbmx$> y nmmmtf^mmi^^i^^'kx'b. u - 

-So sefc. c(DPTc-y--*x^tt^iJi5^m/^2 5(cia^uTiBM 
■r'5c:<!:-e^?f$«m>-fe2 5 ^^(Dmmjz^^'^m±m[zsfiux'bm^ 
m^mWimizj:ijmin.mt)^±miys ummw^mizmn-r^^itti^x 



wo 01/99211 



PCT/JPOl/05332 



7 

mr^s 01 1 A, Biz^-rv-\^m=Fi som^jmifmn^T^v^p 

5 p T cD--5.:^^ ^ 5 rtgp(07Ky ^ p T cji 1 6<hmMei tt^ 

<D— gP(cmg;0^'^Dit'^X?^ife'g»o U-K^^^1 8 ^7|^ 'J y' P T C ® 1 
(CctoTTlt'j V P T en 1 6^^^^Mb-r^c:<hT\ U-K^^^PTC 

15 iS' 3 3 (D U - KS^^3 5 > h»=l5 2 8 (C(d:^;t:#(t IC J: o TlX 

^^'5ii^lis*gm<ii;&^ 2*gx>^e> 3{ig|ijg(c±iin-r^7ti6. p t c-y-- 



wo 01/99211 



PCT/JPOl/05332 



8 

ZL<D:ffmiZ^nit. Zf^J > h»*g(C^i^;t:f^KtU7tMII^Ji^ PTC 
15 ■y--$X;^^I^M3Sf -SCifCcfcU V ^mm^(0^±.ti^'olt^X'^^o 



20 n 2 {■i.:^mm%m<Dmm2 \ztB[ir^m^j'^y^(om^^ 
m^i^^%m<Dm:m(Di^m\zii5[ir^^^i9^nv^(omnm 

m 5 [tnm^m 

m 6 m (o mmomm s fc STtij/t y^o mm m 



wo 01/99211 



PCT/JPOl/05332 



9 

m 8 itmm^yn y^m 

5 i,\fc±mm 
sEwm 

mi 1 Aitu - p T cv--s.:^^(D±mm 
mi 1 Bitmi 1 A(^A- A$,^iiTMiii 
10 mi 2{t^^m<o^mm^n^mm/'^y^(ommm 

m 1 3 (*|5||iliES:7'P y^m 

JUT. :^mm<omm(Dmmizi5if^mmyty^i3j:wt<ommyjm 
15 {zz)i\x. mm^0miy/3:^^^mmir^o 
(mm<Dmmi) 

mi i^:^^m(onm<Dmmi iz^if^mT^/^^y^omnmr-^^o 
cLommyty^it. nmmmm (Ay-r-v—kji^) 4 i t^mm^o. 

20 mm4 4. > [-mm4 4(Dmi (Dmmm±izs n Asmmfzits 
n c um<DP by v-it/urdiz^zyxmm^nrciumm i c 4 5. m 

mmmPT 0^-5.:^-$^ 4 9i3<i:Um:^miZlt2m<DF ETXm^^ 

^m^f^iEmm^4 2t5<kzfinmmmm4 i <D—miz(D^miffciMm 



wo 01/99211 



PCT/JPOl/05332 



10 

^47 <hftili^^4 8;&^iDliJ#{te»nTtN'So ®^^J]5PTC-y--5 
XiJ' 4 9 (i. ^fBXJ^$^4 . 5mmX3. 2 m m. J¥^;G^^^ 1 m m-C. 
5 mM^(n>^m%1t' 1 5mQX>^620mQ-e. -fS^ift^SJt*^^ 1 1 CC 
2 0''C(DlEffllC^'g>o M^^Jf^i:*--^;^^^' 4 9 (d:^»$mm7t!j4 

1 (ciajgf ^cl;5tc:?^y y h»|g4 4 (^agggP^fi^^cs^M^nTt^'5o 

fttlS^4 3 <hy U > hS^J54 4 ,i:(i^*HPiJ<Djg^'J - K 5 0 (Cct y 

^i^$nTt^'§)o yy >h»*S4 4^:rt*uTm7feA»;/^a)^y aiuffl 

10 IEi^<^^4 7 <t^iil#M'^-X^^fe;tjE@3a5^4 2\tlEmm<0^m. 
15 A(i^^(^±(C^y £bbffliEtll^^4 7 (hiRy £tJUfflmil3fl5^4 8€r 

^y#(t. {*^7t'#(tf -So jJcic. yy >h»4S4 4(7>mi (^^^M 
mmi^ft^ V -Ait/ufd(D±[zumm \ c 4 5 1 f e tzl- -/ h 4 e 
20 /^:#(t^p^fflt^Tyy > hs«S4 4<!:. -i^^ffi I C4 5 "^mmmm p 

T Clt-S;^^ 4 9/j:<i:©«iy#(taJS^. bf-^SJg2 5 ccozf 

omQumizmmufcmm^mPT cv--s.:^^4 9 immure-:/ v 
>h»=fS4 4^. 8 o''c(Dmm)^mmm\zm3 o^mikmi^. ^to^ik 



wo 01/99211 



PCT/JPOl/05332 



11 

7--;i/MS<t:|iSi^'5)o dOSig-y-'f 5 ipl^yil^Cci:;^^^ 

5 ^?i5mm?fe4 1 (D^^asB^4 3 (cmM(D3^a'J- K5 0 

10 ^{thrd^mt^o 

15 ^49 (i:/U > I-Sj|S4 4±(C'(*^ffl I C 4 5 ^ F E To. - -/ h 4 6 

^n-So p. T c-y--^ 4 9 (is u - p T c-y--^ 

^i$^(c^/<TU- Ki^^(Oft(f3!iflX^mmjti^lCcl;oT^Ji^mm7fe4 
.S;£:v2|s:^Jfe(0J]^^ 1 Tii.yiJ > h»*S4 4 lC®^^?f$ P T C It- 



wo 01/99211 



PCT/JPOl/05332 



12 

mm7^4. 1 (DiEmm^4 2 tnm^^4. 3 {z^n^niEmmo^m 
u - K 5 1 Lnmm\<Dmmv- h 5 o^mnmm-t^xmt. mmm 

^>^c:^^■r'5X^iX>^6)/d:'§>o S n A g^-^S n C u ^OMj^.A'^ 2 

Jg(D4 0 mQ^-riiJPU^o ¥fflfr|-(t $ tlfeit- 5 4 9 

(D*gt/Lffi^T--;U$fiJ^(Ccl:oTv 2 0 rnQJ^TlC^B^fBl-e/h^ < ^ 

10 ;^e(c. 2|s:||jgo3i5^ 1 fcfeiNTv S^^JK P T c-y--s 4 9 
Its U- P T Ctf-SXtJ'c^cfc^^SrU - HiS^(^ffl(f*I]X^m 

m^i^;S:^<Df^ll*^^^T'feU. :^U>hS«4 4(C'(*®ffl I C4 5 
E T=L-y h4 6 il^lB^lCll^ffl y"i7 

15 M;i?^~T#'5o 

^fts ^mMommi xit. ■:fv>\>mm4 4<Dm^:fi^(Dm^s 
mmmm4 i (DMm^=F4 somizi&mu. mmmmpTc-t)--s. 
4 Qf3mi^mm.^4 1 fciait-r^efce> fcyg > h^4jg4 4(os^gp 

20 ^Jf0mm7lii4 1 ;&^'ii^^t^ll<i:;a:'5o J^-oX. n^^mm'M4 1 ;&^e»(^ 

n.m^^4 ^ t.m%m[zmm\^x. n.m^^^4 z(Dm%\zw.m.ir^. 



wo 01/99211 



PCT/JPOl/05332 



13 

J: y * < 1^ ^ ^ ^ <!: T ^ -5 o 

5 T cit- ^7.^ ^zfvyhmmizmmo fcm^^o Jim tvfci^K nm 

rdnifufcit)K ^izzfv > i-mmizu/ufdnif [^fdmiznmmmyikiz 
15 It. mm^BP T cv--s.:7,^<Dmm^m^ i o°cjutt-4 o°cju 
^^,\x'blt^fdn^f^z^vmmvrcmin.m<Di&mt^^^^mxh^o 

S n A s^^fclt S n C u ^(O P b 7 y -mt/ufdt Ufc*^ ^(^fflj 
P b 7 y -^tt^>^:■^^^£5|5<^ S n P b^(*^>S:^fflt^T^)cl;t^o 

(^Jg(D?f$ll2) 



wo 01/99211 



PCT/JPOl/05332 



14 

mm±lZS n Ag^^fcitS n C u ^(D P b 7 U - J: ^ 

^$n;£:^Sffl I C. Mllil?i5PTCt»--5;^^5'6 9^J:Z^m:^miz 
lt2m(D F E T (Cct^ F E TZL—y h 6 6 (C Jc U $ tlT U c ^ 

fclNT. 6 4 (DUmm I C 6 5 (Z)II^M<hJSMiliJ(Dm 2 (Oll^®(C(i 

T0\-5o mm^BP CT1t-S.7.^ 6 9 (d:. i^mt)m4 . 5 mmX 3 . 
2mm. m.^t^t^f=i 1 mm-Cv mmmCOmilfimt^ 1 5mQ*^e>2 0mQ 
15 T\ '^^Kll'^SJgXjn 1 0°C;&^6 1 2 0''C(Di5H(C^'S, ®||gjf$ P 
TCtl--$;^iS^6 9(d:, ^Bmm?te6 i Icifi^f -Scl: e> fc. :/'J>h 
»4JS6 4 (05ragPafi{3HCiEa$nTU'g>o M^^B P T C +»"- $ ;^ 6 
9 «!:^ff$m«7ai6 1 (Dnmm^6 3 <!:jll^®<!:(i?ig'fbSJg1 0 0°C(^) 

20 X7t^^rix^J3i7 0^^(t;£:,^T^^o ife^ag^ 6 3 <!: > 

hsiS6 4 titMmmommv - k t i Tf^g^^nru^o mm/^^y 

ifi^y > hS^Se 4^^LTiE^fiiJ<^^^y- H 7 2 (Ci: y^M$ 



wo 01/99211 



PCT/JPOl/05332 



15 

mmvfc<7 g -A^t^fd<D±^zumm \ ce 5 tp e tzl-^ h e e 

37 r T (i ^ >s: # (t-r o 
-yjx. nmrnmyike i (^m^s^^e 3 iz^mmommv - \^ 7 1 

15 6 4 :^?^m«?lij6 1 Jclxy#(te>n;£:^MlliJcr)^iB'J- H 7 1 <h 

7 0 ^mmm^p T e 9 tnmmmiiiie 1 (Dftti<^^6 

mMmiz^z>xm^tmM^-it^o lt^rdn^1■\z<i:^x 4 omQmmiz 

^t'^m^mmi^Xs ±s^<Dmmmi:m^no:itizj:ij. 2 0mQj^ 
Tizmm^'&^o 



wo 01/99211 



PCT/JPOl/05332 



16 

i;ji±<Dj^z> iz^^mmommz iz^{.\xits mmommi o^mizm 
XX. mmmm p t cv-s.Ts-s' a 9 tnif^mmy^G 1 ^mWim^m 

mpT c-iir-^x^ 6 9 iz^m>k<mi^m-r^^tt)^x^^o-^6{z. 

=Fit'^m^m^>^x%mm<D^^m:^m^:ztt)^x^^o 

15 J: y < mmm-r^ z.^t)^x^^o 

/urdH{furci;km(Oj:mxmmiz7--j\.mmj:m^n-ox%ji:i\o 

20 S n Ag^t^fcltS n C u^(D P b 37 U -^^d;^>^•<!: lx7£:;&^ ^(Dflll 
(DP by -mt/ufd'^m.^O) S n P b ^^(i^7£:^ffl l^T^> J: Oo 



wo 01/99211 



PCT/JPOl/05332 



17 

sszL- -/ h 9 4 ityv > h»iS8 4 s zfv> b-mms 4 (Dm 1 omm 

5 il±(CS n Asm^fcltS n C u^OP b y U (C J: o TH^ 
F E T;&^e^5:-5 F E TZL" y h 8 6 ^^S^Sl-So ^Jl^^STfeS 1 fC(* 

10 t^T. '^gffl I C 8 5(Dll^S«hJS5i>fM(D^2(D^^M±(c:(i^?& 
A^;/ti7(0lxU£tSLffliEM^^ 8 7 <i:fe*l*^^8 8 U ^It^tlTU 
-So P T C-y--*;;^^ 8 9 (d:^?l5;&^*^4. 5mmX3. 2 m 

m. 11^^^'$^ 1 mmT\ H^BUtDjfiStfiiX/M 5 m Q 6 2 0 m Q T*. 
^^illf^Sig^l 1 0 "0*^6 1 2 0'C(D|BH(C<fe'5o HH^Jl^PTC 

15 8 9 (i. :^JF$mm7fe8 1 (ciajg-r-SJ:^ (c. :/U>hS« 

8 4©i^gPifi^fciEM$nT0N^, :&@J^^8 3 <t:7^y > hS|g8 4 
^(*&^f'JC>^i^U - H 9 0 rCck U^iiSnTU^o m51fe/\°iy 
UttiUffiiE^a^^8 7 <!:^^#S'ir-x^^fe;fcIE:ElS^^8 2 

V bmm 8 4^^ uTiEMfflijc^^^ u - K (Ccfc u mmfil*! izmm-^nx 

20 0^'So ®ll^?f$PTC+J--$>^t$'8 9<7)<ftiJ®SilSS^9 3<i:^Mi|ijO 
i^i^y- K 9 01*. S n As^^fcltS n C u^OP b :7y-^*^>£: 
9 2 (c:J:UmM&^lC^asnTC^'&o ^<DP b 7U -^*^7^:(^i!l 

,.s(S3 0 ccJUT-e^^o ii*u<(*2 6 ccjuT. <kvmmu<it 



wo 01/99211 



PCT/JPOl/05332 



18 

gPM 9 2 ^^(t7fc,^.-e^'5o 

mmUfc^ U -A(i/u^'(D±lC^*ffiffl I C 8 5 <t F E Tn.-y h 8 6 

10 rdnitm^mi^xzfv > h»*s8 4 ^mm i c s s'pmmmm p 

T c-t)--s.7.^ 8 9(Dmmmmm=F9 3iznmm<D^mv-[^9 0^ 
15 it/urdm^B 2izj:-^xmm-r^o )xiz. nmmm>^8 i (onm^^^ 
8 3 iz^mmiommv - \^ 9 0 ^^nmmiz^-oxmmi^. ie^i^^ 
8 2 izmmmKommv - 9 1 ^mnmmizj:-Dxmmir^„mmiz. 
zfvy hS4jg8 4 ^(Dlt^rdnl1■'plt/vfc^^ 9 zcommizj^^xm 
mmt)^4 0 mQx>^e> 5 omQmmizmMi^rcmmmmp T cv-^:^ 
20 ^8 9^. 8 o^comm'^mmmizms o^mtkm-t^o tom^m,'^ 

j;-lf*3fC2 5'CC5JifflSJg3^i^(Ct3!jy^AT^3 0 ^a^r^jSftM-T 'Siaj^tJ- 
'f^^l/^SlHl (ii^L^<(d:l om) MUilU. JSiSiiii^ 2 0 mQJUT 
(C^ili ^ i± -5 T - e> c 



wo 01/99211 PCT/JPOl/05332 

19 

it-^x:^ 8 9 ommmmi^'f-d s tn.mm<Dmmv - k 9 o ^mn 
mummr^o zLCDctizj^ij. nmrnmy^s } (D^m^it/urd^^ 

Ajfc^u 9 2 (ommiz^-D xmin.mt)mm orcmmmm p t c-y-- ^ 
10 8 9^7--jumm-t^z.t{zj:^Xs '^<Dmtfim^m^^i±^ 

n C u ^CO P by V-lt/vfd^L UfcitK Sn. BK Ag. Cu. Z 

15 n p bmt/vfd^m^^x'bmmo^n^tjm^n^o 

ummm=L-y h i i 3 isyg > 0 4. yv> hmm 1 0 4 

(DH^MJifCS n Ag^S;t(iS n C u^OP byV-it/ufd 

iz J: -Dxmm^nrciUmm \ c mmmmpr cv-s.x<$' i 1 0*3 



wo 01/99211 



PCT/JPOl/05332 



20 

J:.z^nmmmm^ o i (D-m{z(D^^^f^tlftnmmf^^ o s^m^ 

1 0 S<D9tmmf)K nl^mmm^ O 1 ©lEiiaro^l O 2 0±®(Ci^ii^ 
10 e^-hl 0 9 ^i^UTifi^UTlN-So Sll^?i5 P T Clt-SXt^' 1 1 
0 (i^f 4 . 5mmX3. 2mm. W^tf^^^ mmX. H^ifKD 

fglfE^ii;^^! 5mQ;&^e>20mQT. ^mWiW^Uffi ^ 1 0^X>^e>1 2 
0'C(Di£li|(c^^„ Mll^?f$ P T Clt-^Xt^' 1 1 0<D||^®;&^\ ^ 

15 ^ 1 0 3 <h:/U > Vmm. 1 0 4 (iftMil'JcD^^iU- K 1 1 1 (CJ:U^ 

<r-x^^fe7tiE*l*^^ 1 0 2 (i^ij > h»4Jg 1 0 4 ^:^L'TiE*HftiJ 

20 ^mwf-So ^-Tv y'J>hmWL^ 0 4(D^ 1 (7)ll^®(c:x^ y-> 

A[tfvtc.<D±\zUmm I C 1 0 5 <!: F E TO.- -/ h 1 0 6 <t®II^JI5 

p T c-y--$;^t$^ 1 1 o^i!iy#(t^o /5<:(c:. u 7□-tt^7tM^Kt!l^ 

€:fflC^T3^U > 0 4 %mm I C 1 0 5 ^®||^Jf$ P T C 



wo 01/99211 



PCT/JPOl/05332 



21 

y 7 ji^xitAjfcHii-t^. -yjT. nmmmTik'i o i on.mt^'^i 
0 3lzn.mm(D1^mv-\^^ i ^ ^^ummiz^^xmm-r^o mm 

5 ;:^fc. zfv>\>mm^ o4^. nmmmm^ o i (cixy#(tenfe^ 

♦MfJO^I^U- K 1 1 1 «i:iEe»il'J(^itM'J- K 1 1 2 t^it/ufd^m 

T^o iXiz. nmmomimv - \^ ^ i i tmrnmommv-i^ -i i 2 
^jff ufflffryj > h»4isi 0 4 (Dm 1 (Dm^®^^ijf$«®;iii 1 0 1 

10 enfenu ffiuffliE^Sfig?^! 0 7 (tatu muffl^^s^i 0 8^#^ 

1 0 1 (csiiy#(t7tm^>'- h 1 0 9 ^zfv > 1 
0 4(Dm2(ommmizmir^^z>\z:fv > hS4jgi 0 4<Dm2<Dmmi 
m^zit^rdmm-tSo smic^ ^'j>h»4jsi 0 4 ^oit/ufdHifiz 

15 1 O^^^U;^::/U>h»*Sl 0 4^. l^B^mJIiJ 1 0 1 t^lZ. 8 

(ii^u<tt5iHi) m^jmto :i(DmizT--j\^mm^nz> ztizj;: 



wo 01/99211 



PCT/JPOl/05332 



22 

^ 1 ■] 0 ^ZfV > b-mm 1 0 4±lzUmm l C 1 O F ET=L-y 

^^xm^-t^o mmmmpT cit-^T.'^^ ^ i o{*. u-h#^p 
5 mm^T^i 0 1 (Dnm^=Fi o s^yyvhsisi o 4tmmuxm 

f ^ o 

:*:|IS6cD?i5Ei4Tttv >^'J>hSI5l 0 4 (cMH^Ji^ P T C 

10 •y--^;:^^^' 1 0 1 ^lt^fdn^f■t^J:mts nmmmm i o i (^ies 
1 0 2 1 0 3 iz^ n-^niEmm\<Dm^ u - k i i 2 «h 

K 1 1 2 ^nmmommv-i^ 1 1 1 ^yj > bmm 1 0 4 izu/utd 

15 zfv> h»4s 1 0 4 <i:^?f$«m?i!i 1 0 1 ^mmT--ji^mmir^jLm. 

tJ^^f^^o S n A g^-^S n C u ^f3:^(Dmj^t^ 2 0 0 ''CJU±(^ P b 

y ^J-lt/vrd^ml^xlt^rdn{f-r^:ltlzJ:: v. mmm(Dm2i^m 

20 2|s:iij5g(D?f$^4-e(*. yjvhs^si 0 4(Dmmm^. nm 

mmm i o i <Dnmm=F i o 3 <Dmizpii^^i±^o mmmm p t c 

1 (D®(C3fi^UT)t*|S|$-|±'5o -r/cS^JTS. SH^Jl^PTC+h- 



wo 01/99211 



PCT/JPOl/05332 



23 

mmm 1 0 1 (^ft^s^^ 1 0 somizniPi^^o M^^?f$p t cit- 
10 m^tmmizmmx^^o 

h 1 0 9 ^^UTifij^^it-So C(^c:<!:[cJ: y . DlU ttJUffllEU 

15 m=F^ 0 7 ihixy mi/ffim^Sffi^i o 8(i. zfv>hmm-i o 
^i±-r(c:^?Km®7fe 1 0 1 <o±miz^x^n. ^mizm^x^^o c 

3|s:||]Sii(DJI5^4 IcfeUT. I C <!: F E T zl- -/ h (*> 

20 PTC-y--$XiS'<hlelD7?'g> h»IS<D^^®(c:iBML;tX)^ 



wo 01/99211 



PCT/JPOl/05332 



24 

4 o''cJu±Tf^n^*^J:t^c ®j^x^T©^^x>^Yj:(tti(s\ mm.mm% 

5 n A g S n C u ^0 PbyV -^It/ufdt Ufctf^s '^(Om.O P 
b 7 U -mii/iy^-^?^&5t5(D S n P b^liAyfd^fflUT*) cfcUo 

^4©^(c. sn^Ji^p T c-y--5xt^ 1 1 0 tmBmm,7^^ o i ^ 

^=L-y h 1 3 2X>^e«^$tlTt^^, %mm^=i.-V h 1 3 2 (i:/ 

y > v-mm. i 24. > hs^si 2A(om 1 «)ii^®±(cs n a g 
20 ^^yttis n c um<^ p b 7 -{%/vtc.[z.^-DX%m-^ntc%mm \ 

c 1 2 5. M^^J^PTC-y-SX^ 1 2 9*5cfcUf»2^fl*l(C(d:2^(0 
F E TckypSr-S F E T=L-y h 1 2 6tf^^iS.^o Zf ^) > 1 2 4 

(C. -f^Sffl I CI 2 50ll^®<i:JS)k*ffiom2<^||^®(C®?feA»yti7 



wo 01/99211 



PCT/JPOl/05332 



25 

mmmm p t c-y--*xt^ i 2 9 (i:/u > h»4s 1 2 4 1 (dh^ 

®±(CS n Asmip^f^ltS n C u ^(D P b :7 U - ^d:^7£: (Cj: o TH^ 
$nT^^'So Mll^?i5 P T CV--S.:^^ 1 2 9 (i^^Sffl I C 1 2 5 ^ 

^^TF E T^^y h 1 2 6 ctrBin^ixy . > h»=»Jg 1 2 4 

5 mmmm-\ 2 1 <!:ifi^t1-'5«gPifi^lciem$tlTl^^c $eic. mm 

mmPT C-ti--^7.'$^ 1 2 9 (i:^'J > 1 2 4^:/M^T^UaiU 

ffliE^s^^i 2 7 ^mmfi*j(c^i!^uTtN'5o nmm^-\ 2 3tzfv> 

hS^Jgl 2 4 <h(ift*lffiiJcDiga'J - H 1 3 0 (Ccfc y ^g,^^tlTt^•So 
®^^?^PTC-y--$^i5' 1 2 9 <i:^iS^M^-^^^fe;£:iE@Sffi^ 
10 1 2 2^(*. lE^iWO^g^U- H 1 3 1 IC«fcy^U>h»IS1 2 4^ 

mmmiz:^^ v->Bmm^mi^x^ fj-AitAjrd^m^-r^o}Xiz. 
mmm^ufc^ v -Ait/urd(D±izumm 1 c i 2 5 <!: f e to.- -/ 
h 1 2 6 tmmmi^ pt cv-^t.^ ^ 29 ^uiy^ft-So diizs u 

20 7P-(*A/feM^)•lt^F^fflt^T^U>h»^51 2 4 I C 1 2 

5-^®^^?KP T c-y--5;^t^ 1 2 9 7S:(i:oi)iy#rtgPfia^e-^a 
jg2 5 o°c(D:>'P7T-^';^'e(i^/^:#(t■r^o;:^^lc.^d:^7e■#(t(cJ:o 
xmin.m^^4 omQmmizm^}\iorcmmmmPT c-t)--5.x^ i 2 9 

=&m^lyfciZfV > h»«Sl 2 4^8 0°C(Diilll;SJgii^(C$^3 O^FbI 



wo 01/99211 



PCT/JPOl/05332 



26 

1 3 0 ^mnmmiz^-Dxm^-r^o mmmm-i 2i<DiEm^^'i 

2 2{ZiEmm<omm'j- k 1 3 1 ^mn-^^iz^^xmrnt^omzs 
7--jimm^ik<D-:fv>b&mi 2 4 tnmmmy\k-i 2 1 (cixy#(t 

10 h»igi 2 4 iiEi^iiiJoigsiEU- K 1 3 1 ^lt^f^^m-t^. 

i;i±<DJ:z>izmm. mm^nr<im7ik/'^y^(Dumm^=L-y\^i 3 

m<Dm.m'pmmmm^M(Dmmf£aizj:-oxm^mm^^^^^(o^mm 

15 j-u±(7)j:^) (c. :$^mm<Dmm 5 iz^i\x it. mmmmp t cv-s. 
1 2 9^yj> bmm 1 2 4±iz^mm 1 ci 25^fetzl 

z:-/ h 1 2 6 ilsIDcke) (c'J 7P-v;P^ U >^^7^;^/c^:£(D(^^7^'#(t 

20 mn'm^[zj:-oxmmmmT^!i!.^mt)^ui^o ct^r. fflif^jnx;^hu 



wo 01/99211 



PCT/JPOl/05332 



27 

mt. nmmmm, i 2 1 oiEtiss^ 1 2 2 ctm^i®^ 1 2 3 iz^n^e 
tiiEmmo^mv- 1^ i 3 1 <!:ft^fflij(D^s^'j- k 1 3 o^mnmm 
■t^jimt. lEmmomm^j-i^ 1 3 1 <i:mMii'j<D^iiu- h= 1 3 0 
5 ^:fv>hmm4 4lzlt^rdmm■r^xmt}^^^^o snAg^^s 

n C umf<S:^<Dm}^s/)^2 0 0°CJU±(^P b 37 U - t^T(^^ 
yS:#ftL;tMm. S;SB^<^*^2^<7)4 0 m Q ^-Cli U;£:Mlliliff$ P 
T C1t-5X^ 4 9 (DjgtrCM^v T--;U$J!l^(Cc!:oT. 2 0 m Q JU 
T (c -r ^ C <i: X)^ 51 #g -e ig» „ 
10 Sfc. :^mm(Dmm5X'lt. SH^JI^P T C-y--$XtS' l 2 9X?^^ 

2 2 <tmma*i(c:i^MUv ^jF$^s?fei 2 1 <hifiig-r'5:rg>hsj|gi 

^1 2 2 (i;Sjt±#x>^3liNo MH^Jl^p T c-y--^:;^^ 1 2 Qitnm 
15 msyfei 2 1 t<Dmmiz^z>xnBmm7iki 2 1 x?^e>coi^^B^^(t 

HUo cfcoT. ®II^J15PTC-y--$X:$' 1 2 1 (i. jgm^lCcfc^e 
T Cit-SXiJ' 1 2 9 ^^fl^mSTliJ 1 2 1 <i:5t4lRlU;5:^^^l>J(Oyg 

20 0 4<Dmizm^T^z.tx\ n^mmm^ 2 1 ;&^sos^cihf 



wo 01/99211 



PCT/JPOl/05332 



28 

5 J: y < ;5:§<fc p izmuz^nmommmizM^ uTt)<fco^o 

S n A g^-^S n C u^<D P b 37 U -^|*^>£:<!: "tO^ikO) P 

b y V -mUAjfd'^^lit^O S n P b ^(i^y^c^ffl t^T^>«J;t^o 

10 (^S6<OJi5^6) 

^y . ^jB^STik 14 1, #^iaisszL- -/ h 1 5 4t)^^mm-^tixi^ 

15 -5o -f^SlHligSZL- h 1 5 4 (il/'J > hS*S 1 4 4 if^Sffl I C 1 4 
5 «i: F E T=L-y h 1 4 6 <t®||^?^ P T C-y-- 1 5 1 (Ccfco 
T*i^^nTCX'5o ^Jf$mm>i!j 1 4 1 (DIE^*^?- 1 4 2 li^f Ji^Jl 

'^■-j^^^feTUT^ji^^s,^ 1 4 1 oftM^^ 1 4 3 itnmmmm 

1 4 1 1 ®(c<O^5^iS:^te)tlT0^'5o :?^'J > h»*S 1 4 4 (Dl¥^:^|fi] 

20 <Dmt)mmm^^ 4 3(D$>^nBmm7\k'i 4 i (^®(C3fi^LTt^'5o 

^Mffl I C. m:^miZlt2m(DF ETI 47<i:FET1 4 SXtf^i^:^ 
§ F E TZL- «/ h 1 4 6 V ®ll^?f$ P T Cit-^X^J' 1 5 1 It^ V > 

> h»4JS 1 4 4 (CfclNT. -^ttffi I C 1 4 5 (DmUm tK1i?im(D 



wo 01/99211 



PCT/JPOl/05332 



29 

ot}mkjnif^Hxi^^o MH^jfjp T c-y--^xtS' 1 5 1 (ip e t 
1 4 7 tmn^izmm^nri^^o mmmm p t c-y--$x^ 1 5 1 

(i F E TZL- h 1 4 6 <!: 0 . lmmJa±0. 5 m m JUTOrelPi^^ 

5 uT®^guTi^M$nTl^'5o mni^^i 4 3 <tyu> h»ISl 4 4 

<!:{d:^iEiPiJ(^^^U- K 1 5 2 (Cck y j^S^^tiT-So Mi^/ty^ i 4 
1 (7)151 UtBUffljE^J^^l 4 9 <i:^i.^#)l<r-;^^^ta;tiEm«^l 
4 2 > [-mm 1 4 4 ^:^UTiE*5H|iJ(DigMU -Hi 5 3 (Cj: 

10 I C 1 4 5 «h F ET=L~y h 1 4 6 (hSpH^Ji^ P T C It- 5 X 

^ifcw^^o s-r\ y*J>bmm^ 4 4(Dm2(Dm'^mizx^ ^j-> 
15 Ait/vrd<D±{z^ijmi^mmmm^-\ 4 9 t^lJi^umn.m^=F^ 5 

0^|Jiy#(t. ld:^>^:#^t^•S<. J5?(c. ^U>I-»*S1 4 4(Z>mi© 
EnSiJJF$^U;£:^ U -A(±^)^:C>±(C^S^ffl I C 1 4 5 <h F E T^^*;/ 

h 1 4 6 tmmmmPT cv--^:^^ i 5 1 ^i5jy#(t<5o g 

20 7P-Id;^>^*#lt!^^ffl^.^T:/'J > h»*g ^ 4 4t. umm i c 1 4 

tn.mt)^4 0mQfiJg|cJiJnU;t®II^Ji5PTC-y--5Xt$7 1 5 1 

miyft^v > [-mmi 44^. s o°ccojiffl;Sigii^i(c$*?3 ot^^Psm 



wo 01/99211 



PCT/JPOl/05332 



30 

^ o o 

1 5 2 ^mn'^mizj:^xmmir^. lEtiJ^^i 42iz]Emm(Dmm 

:/u>hS4^i 4 4tmmmi^'i 4 1 (cixu#(t^ti;tft:^iiy(Di^ 
5 2^it/vrdmmir^. mmz. zfv>bmm^ 4 4tsE 

m<omt^'^mmm^M^<om^t3:a{z^-Dx^^mmi^t)^6<oumm 

15 f^^=fTPo 

1 5 1 ^:/g > h»4JS 1 4 4 iic-f^iiffl i c i 4 5 ^ f e rn-y 

hi 4 6i:|ili;j;^>(cg yo-VJ\^^V > ^^mti:^(D It /u fd nif iz 

<k-oxmm-r^o c<^c<i:(cj;y. Mii^?i5PTcit-$xt^ i 5 1 
20 it. g-K#^PTctf--$;^i$'(?)j:p(cg-Ki^^(Dft{f*BX^m 
nmmiz^-DxmmmmT^i!i:^mti^^iK ctox. fflffjqi:^^ hu::^ 
commit it (c cfc -s^ia <DS>5. h i^;^/<E^tc^iat- -5*1 *;tM^i!i^ 



wo 01/99211 



PCT/JPOl/05332 



31 

1 5 1 ^[t/vtiHi1rir^JLmt. SH^JKP TC-y--5X 
^15 1 4 4 ^7 - -^UMS-T-SX 

m^i. nmm'mm i 4 1 (DiE^sag^ 1 4 2 <hm^agg^ 1 4 a (c^n^^ 

5 -r-sxiii:. iE^iiij<D^^i^'j- 1 5 3 tnmBKDi^mv- 5 2 
> h»4js 1 4 4 {zit/vfdmm-r^i:mt}^ibfj:^o m}^.t)i2 0 
o'TcJU±(o p b 7 V -lt/urd^ml^xu^rdn^furcmm. 4 0 mQ 

10 ^fc. 2|s:|ISS(0?i5^6-efd:. P T C IJ-- $ 1 5 1 <t F 

E T^- h 1 4 6 «f: 0 . 1mmJU±0. 5 m mJ;iT<OF^Pl€^ UT 
jS^ UTiSfi^^o C(D^(Cifie-r'5 C <!: (Cck y P T C+I-- 

^Xt^'lSlldlv F E T^^^;/ h 1 4 6 <i:||ftfi^$S^=fc^^,<h/j:y V FE 

16 ^fc. mm^m p t c-y---^Xi§^ i 5 i ^ f e t i 4 7 imm 

20 (C®^^?f^PTC-!t-$;?.t$'li. ^B^m?fe(^ft*HI'J<i: F E Tr^Tm 
SS^Ei^U. F E TIL--/ h<hl^^^*^^<i:;S:'5cfcp(c^j^UTt\^o 
giJoc)^m<J: UTv Hi 9 ic^-r J:e» (c®II^Jf$ P T CV-S.t.-S' 1 6 1 

FETn-^^/hi 6 4 tmm-^'^m^^^o mm 



wo 01/99211 



PCT/JPOl/05332 



32 

S n A g^^S n C u^<D PbyV -mt/vtdt Vtzifi. "tO^O P 
b 7 U -^(i^>c:^^^£5^5(^S n P b^{*^>£:^ffl INT IN, 

20 



wo 01/99211 PCT/JPOl/05332 




1 . 

2. m^mi ttmo^m^/^y^-c^-z^Xs 

10 MIBIgmTteiHOlEP TCtf-SXtJ'ifi. S^niigWfCckoT. m 
5. if*3l3iESecD®7fe/\°-/^T'afeoTv 

15 Hiii5S^#gii!*^(i. mj^.a^ 3 0 o''ci:JiT(Dlt^rdmfm^m^rc:lt 



wo 01/99211 



PCT/JPOl/05332 



8. m^m6§^m<om7^y'<y^x-^r:>x. 

1 2. it*3l 1 iE«(^m7tfe/^!y^T*oTv 

1 3. W^in iEtS(Dm?feAy^TifeoTv 

20 BulEPTc-y— BuiEmm?te;&^e^^#^^{t/d:o\fe«fc 

lES^tl-So 

1 4. W^IIl 3 iEt)c<D«7llJ/t»>^T-^oT> 

HfiiE^^iHiasa.--/ htt. Huis^^ffi I c<tB«iBPTc-y-5:;^t$' 



wo 01/99211 



PCT/JPOl/05332 



1 5. ^^311 4iE«l(Dm7te/t'y>>-e^oT. 

1 6. If ^11 1 lEWomyfeA^y ^-e^oTv 
1 7. it^m 6iet)ECDm>i!l/^';/^T'&oT. 

Huifip T c-y--$xt$'<hHuiBF ET tit. ms^yv > hmmcomm 

1 9. m^ni 8^m(omm/'iy^x$>-DX. 

2 0. if^iii 8mm(Dmm/'^y^T;&z>x. 

20 BlFiEP T C+»--$X^(*v HUiEF E T;&^ei^^P^glt/d:CN<ig(C 
2 2. W^Jil 6iEK(^®?feA^>:^'T^oT> 

HuiEP T c+»--$xt$'(d:v mss,mm7^tm^F ETi)^p>mmm^^ 



wo 01/99211 



PCT/JPOl/05332 



36 

2 3. m7^/'^y^<omjt:ffmit. 
(b) x^(a)(^)^t. mst:;^v>bmm^m{i&m-t^. 

(d) X^i(c)<^^. BulBJt^ffl'J- H<hBuiS^'J > h»4Jg^«m6^(c 

^ o 

15 (a) yv>bmmzumm \ ctmmmmoPT cv--5.7.i$'^it 
(b) xii(a)(D?tv fuiE:/u > hs^s^naiias-r^.. 

20 (d) Xli (c)©^tv am?feC>iEM<i:ftmiCv ^n-etitfilEIEmcJ:^ 

m<ommm u - k^i^i^-T'S 

XH^ii^'So 

2 7. S^3I2 6iEt«o«7teAry^(Dm3i:'3;S'e^oT. 



wo 01/99211 



PCT/JPOl/05332 



37 

2 8 . 2 7 t^mommn y (Dmrnyoiix-^ -o t. 

2 9. m7t!jA^ytJ7<Dig^;^>S(i, 

(c) miz^mm u- K<t«9ie7^g > h»4s^mmfi^fcigM-r^v 

10 (d) Ili(c)(D?^. BulBmm?te<!:HulByU > hStS^SMS-r-S 

3 0. M*312 9fEtl^OS?t!lAry^(DMat:^;*T'^r3T. 

15 3 1. li^II3 OiBfJc(7)«;-fe/t';/ti7(D^B:^}Sr^oTv 

Xfi (d) ^uaitcol^toa<!:{gU}^JgOllft^fl.a^^^ U jI-To 



wo 01/99211 



PCT/JPOl/05332 



38 

M'to 



wo 01/99211 



1/11 



PCT/JPOl/05332 




wo 01/99211 



PCT/JPOl/05332 



2/11 





wo 01/99211 



3/11 



PCT/JPOl/05332 





wo 01/99211 



PCT/JPOl/05332 



4/11 





wo 01/99211 



PCT/JPOl/05332 



5/11 




wo 01/99211 



PCT/JPOl/05332 



6/11 




wo 01/99211 



PCT/JPOl/05332 



7/11 



mi 0 A 




wo 01/99211 



PCT/JPOl/05332 



1 1 A 



1 1 B 



8/11 



A 



/6 

\ 



1 



/9 



/7 



wo 01/99211 



PCT/JPOl/05332 



9/11 




wo 01/99211 



PCT/JPOl/05332 



10/11 

0 1 3 




■S7 JS- JO 



wo 01/99211 



PCT/JPOl/05332 



11/11 

4 5 umm I c 

4 9 ®ll^?i5PTC+l--^Xt^ 

5 2 Um^^=L-y[^ 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/jPOl/05332 



CLASSIFICATION OF SUBJECT MATTER 
Int.Cl"^ HOIM 2/10, 10/42, H05K 1/16, HOIC 7/02 



According to International Patent Classification (IPC) or to both national classificatio n and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'' HOIM 2/10, 10/42-50, H05K 1/16, H01C7/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No, 



X 
Y 



Y 

A 
Y 

Y 
A 
A 



JP 8-1674 33 A (Kyocera Corporation) , 

25 June, 1996 (25.06.96) (Family: none) 

Claim 1; Par. Nos , [0016], [0024] to [0025]; Figs. 4(a), 

4(b) 

JP 8-329913 A (Sanyo Electric Co., Ltd.), 

13 December, 1996 (13.12.96) (Family: none) 

Claim 1/ Par. ISTos . [0019] to [0020]; Fig. 1 

JP 10-144356 A (Japan Storage Battery Co., Ltd..), 
29 May, 1998 (29.05.98) (Family: none) 
Par. Nos. [0003] to [0005], [0021] to [0026]; Figs . 1, 
5, 6 

JP 7-130342 A (Sanyo Electric Co., Ltd.), 

19 May, 1995 (19.05.95) (Family: none) 

Claims 1 to 3; Par. Nos. [0021] to [0023]; Figs. 1, 3 

WO 92/09993 Al (Kabusliiki Kaisha Komatsu Seisalcuslio) , 
11 June, 1992 (11.06.92), 
& JP 4-206603 A 



1, 13 
2-4,6-9,11, 
12, 14-22 



2-4,6,11,12 
5 

7, 14-22 

8,9 
10 
23-34 



I I Further documents are listed in the continuation of Box C. 

* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 

Date of the actual completion of the international search 
21 September, 2000 (21.09.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



I I See patent family annex. 

"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the docviment is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&*' document member of the same patent family 



Date of mailing of the international search report 
02 October, 2001 (02.10.01) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



ll^HiJS#-^ PCT/J PO 1/0 5 3 3 2 



Int. Cl' HOIM 2/10. 10/4 2, H05K 1/16. HO 1 C 7/02 



i*^flofc*/M5s»ipF m^^ff^m (IPC) ) 

Int. Cl^ HOlM 2/1 0, 1 0/42-50, H05K 1/16. H01C7/02 



f^imnm{n.<m. 1926-1995 

^i?.m<m%mmmkm. 1971-2001 

B^:HS»*fflif«<&« 1994-2001 

B^H^fflUf^^^^fR 1996-2001 



a^p*T-Kfflufc«^7^— 25?-<— (7=?-^^— xoDrigfi;, MStc-ieffi ufcffim) 

WP I (DIALOG) 



C. 



X 
Y 



Y 
A 
Y 



JP 8-167433 A (M-fe9t^^#%t) 
25. 6^. 1 9 9 6 (2 5. 0 6. 9 6), {V r ^) 
mi^^\. [0 0 16] . lO 0 2 41 - [0 0 2 5] . 1114(a), (b) 

JP 8-329913 A (H^MW^^^tt) 

13. 12^. 1996 (13. 12. 96), (:7r5y-^^U 

it^ifii. [0 019] -[00201 . mi 

JP 10-144356 A (e:2^Bmt5k^^%h) 

29. 5^. 1 9 9 8 (2 9. 0 5. 9 8) , r % ^) —^SiV) 



1, 13 

2-4,6-9, 11. 
12,14-22 

2-4. 6, 11, 12 

5 

7, 14-22 



TAJ iHrlcrejgcofc5S:mT'{4/cC<. -^6^K#f7KP%*-r 



r&j p— ^-ST^vb^r 5 ^cgfc 



2 1. 0 9. 0 0 



H^^H^fFJr ( I S A/J P) 
^•fM*-i- 100-8915 

%-m>^'^^mm.im-=T^ 4#3-§- 



fl;gg^-§- 03-3581-1101 



4X 



7 7 3 8 



6 4 14 



«^PCT/I SA/2 1 0 (|g2'-i->:;?) (19 98^7^) 



H^i±JiS»-^ PCT/J PO 1/0 5 3 3 2 



c m^) . 



[0 0 0 31 - [0 0 0 5] ^ [0 0 2 1] 
1, 5, 6 



[0 0 2 6] , 



Y 
A 
A 



jp 7-130342 A (^wmmw^^m 

19. 5^. 1 9 9 5 (1 9. 0 5. 9 5) , (yr^V—fJ:L.) 
1-3. [p021]-[0023l.|g|l, 3 

WO 92/09993 Al (KABUSHIKI KAISYA KOMATSU 
SEISAKUSHO) 11. 6^. 1992 (11. 0 6. 92) 
&JP4-206603A 



8,9 
10 

23-34 



^^PCT/I SA/2 1 0 (fS2^-i^(7)m%) (1 9 9 8¥7^) 



